Objective: We aimed to evaluate the safety of nivolumab þ ipilimumab (nivo þ ipi) in advanced melanoma patients who had relapsed after !1 line of systemic treatment in a real-world setting. Methods: Adult patients with advanced melanoma who had progressed after !1 line of systemic treatment were eligible for nivo 1 mg/kg þ ipi 3 mg/kg Q3W Â 4, followed by nivo 3 mg/kg Q2W until progression, or unacceptable toxicity for up to 24 months in the Early Access Program (EAP) in Turkey. Treatment-related adverse events (TRAEs) were recorded and analyzed. Results: Forty patients who received at least one dose of nivo þ ipi were included. Median number of doses (Nivo þ ipi and nivo alone) were 4 with a median follow-up of 19 weeks. Thirty patients (75%) were alive and 24 patients (60%) were on treatment. TRAEs of any grade and grade 3e4 occurred in 53% and 20% of the patients, respectively. One patient died due to TRAEs (colitis and diarrhea) after the second dose of nivo þ ipi. Median times to onset and resolution of TRAEs were 6 and 3 weeks, respectively. Eleven patients (28%) discontinued treatment for reasons other than TRAEs. TRAEs of any grade led to discontinuation in 5 patients (13%). Most of the TRAEs were reversible when managed with available guidelines.
a b s t r a c t
Objective: We aimed to evaluate the safety of nivolumab þ ipilimumab (nivo þ ipi) in advanced melanoma patients who had relapsed after !1 line of systemic treatment in a real-world setting. Methods: Adult patients with advanced melanoma who had progressed after !1 line of systemic treatment were eligible for nivo 1 mg/kg þ ipi 3 mg/kg Q3W Â 4, followed by nivo 3 mg/kg Q2W until progression, or unacceptable toxicity for up to 24 months in the Early Access Program (EAP) in Turkey. Treatment-related adverse events (TRAEs) were recorded and analyzed. Results: Forty patients who received at least one dose of nivo þ ipi were included. Median number of doses (Nivo þ ipi and nivo alone) were 4 with a median follow-up of 19 weeks. Thirty patients (75%) were alive and 24 patients (60%) were on treatment. TRAEs of any grade and grade 3e4 occurred in 53% and 20% of the patients, respectively. One patient died due to TRAEs (colitis and diarrhea) after the second dose of nivo þ ipi. Median times to onset and resolution of TRAEs were 6 and 3 weeks, respectively. Eleven patients (28%) discontinued treatment for reasons other than TRAEs. TRAEs of any grade led to discontinuation in 5 patients (13%). Most of the TRAEs were reversible when managed with available guidelines.
Introduction
Until the last decade, the response rate was less than 20%, and the overall survival (OS) was less than 10 months with cytotoxic chemotherapeutic agents used in metastatic melanoma as first-line or second-line therapies.
1e5 Checkpoint inhibition by monoclonal antibodies targeting cytotoxic T-lymphocyteeassociated antigen 4 (CTLA-4) and/or programmed cell death-1 (PD-1)/PD-L1 is now one of the most promising therapy to achieve long-term benefit in patients with metastatic melanoma. CTLA-4, immune checkpoint molecule that down-regulates pathways of T-cell activation, is a negative regulator of the immune system. 6 Being highly expressed on T cells from patients with malignancies, PD-1 is located on T cells, pro-B cells and NK cells and interacts with its ligands PD-L1 and PD-L2 to inhibit T cell activation, proliferation, tumor cell apoptosis and causes tumor-related immune suppression. Immunotherapy can be effective. The efficacy of immunotherapy has been demonstrated in diseases such as malignant melanoma, head and neck cancer, non-small cell lung cancer and renal cell carcinoma.
7e11 Ipilimumab (ipi), which blocks CTLA-4, was the first monoclonal antibody to improve OS in a randomized controlled, phase 3 trial of patients with previously treated metastatic melanoma compared to gp100 alone arm. 12 In this trial, the median OS was 10.1 months among patients receiving ipi, as compared with 6.4 months among patients receiving gp100 alone (hazard ratio (HR) for death, 0.66; P ¼ 0.003). In the longer follow-up, 3-year OS rate in patients treated with ipi alone was 25%. 13 In another randomized, phase III trial, adding ipi 10 mg per kilogram to dacarbazine every 3 weeks for four doses followed by dacarbazine alone every 3 weeks through week 22 significantly improved OS from 9.1 months to 11.2 months (HR, 0.72; P < 0.001). 14 In a pooled OS analysis for 1861 patients from 10 prospective and two retrospective studies of ipi, including phase II and III trials, median OS was 11.4 months and 3-year OS rates were 22% and 26% for all patients and treatment-naive patients, respectively.
15
Checkpoint inhibition by the interaction of PD-1 with PD-L1 on tumor cells has emerged as an effective treatment strategy for various cancers including metastatic melanoma. Newer monoclonal antibodies, which block PD-1, include nivolumab (nivo) and pembrolizumab led to a greater proportion of patients achieving an objective response rate (ORR) and less toxicity compared to ipi and chemotherapeutic agents in patients with metastatic melanoma. 16e19 In the randomized controlled phase III KEYNOTE-006 study, the primary endpoints of progression-free survival (PFS) and OS were significantly improved with less toxicity in both pembrolizumab arms (10 mg per kilogram every 2 or 3 weeks) than ipi in patients with advanced melanoma who had received no more than one previous systemic therapy for advanced disease. 17 In the randomized phase III Checkmate 066 trial nivo monotherapy significantly improved OS, PFS and ORR compared to dacarbazine arm among previously untreated patients who had metastatic melanoma without a BRAF mutation. 20 PD-1/PD-L1 interaction appears to be more effective on immunosuppression due to the regularly found PD-L1 expression on tumor cells shaping the T cell effector functions, whereas CTLA-4 may play a lesser role, due to the absence of B7 family ligands on tumor cells. 21 Combined inhibition of CTLA-4 and PD-1 checkpoints increase antitumor immunity with complementary and synergistic mechanisms. 22 In a double-blind phase II Checkmate 69 trial on patients with BRAF V600 wild-type tumors, the primary endpoint ORR was 61% in combination nivo plus ipi arm, whereas it was only 11% in ipi arm (odds ratio, 12.96; P < 0.001). 23 At a median 24.5 months follow-up of, 2-year OS rate was 63.8% in the combination arm and 53.6% in ipi arm. 24 In phase III Checkmate 67 trial, 945
patients with treatment-naive advanced staged melanoma randomized to nivo alone, nivo þ ipi or ipi arms. 19 In this trial nivo alone or combination with ipi significantly improved coprimary endpoints PFS and OS than ipi alone.
19e25 Two-year OS rates were 64% for nivo plus ipi combination, 59% for nivo arm and 45% for ipi arms (nivo plus ipi versus ipi HR; 0.55, P < 0.0001, nivo versus ipi HR; 0.63, P < 0.0001). In Checkmate 67 trial, grade 3 and 4 adverse events were reported in 58.5%, 20.8% and 27.7% of patients with advanced melanoma treated with ipilimumab plus nivo combination, nivo or ipi, respectively. 25 Both ipi and ipi are approved by Food and Drug Administration (FDA) for the treatment of advanced melanoma.
12e26 As an Early Access Program (EAP), nivo was given in combination with ipi in Turkey. The aim of this study was to evaluate the safety of nivo plus ipi in advanced melanoma patients who had relapsed after !1 line of systemic treatment in a real-world setting.
Methods
Patients aged !18 years with advanced melanoma who had relapsed after at least one line of systemic treatment were eligible for nivo and ipi combination treatment upon physicians' request through the updated nivo EAP in 2016, following the approval of nivo and ipi combination for the treatment of advanced melanoma across BRAF status in the United States. Key inclusion criteria were histologically confirmed, pre-treated unresectable American Joint Committee on Cancer stage III or stage IV melanoma and an Eastern Cooperative Oncology Group (ECOG) performance status of 0 or 1, whereas key exclusion criteria included active brain metastases and the use of corticosteroids (>10 mg daily prednisone equivalent) or other immunosuppressive medications. Patients were to be treated with 1 mg/kg nivo plus 3 mg/kg ipi every 3 weeks for 4 doses, followed by 3 mg/kg nivo every 2 weeks until progression or unacceptable toxicity for up to 24 months. EAP protocols were approved by the Turkish Medicines and Medical Devices Agency and all patients provided written informed consent for EAP enrollment.
Study design, data collection, and statistical analysis
A retrospective safety analysis was conducted with participating centers by reviewing anonymous EAP forms and related AE reports. A data collection sheet was also used to collect additional treatment information and treatment-related adverse events (TRAEs) characteristics. The study population included patients who had received at least one dose of nivo plus ipi. TRAEs were recorded and graded according to the Common Terminology Criteria for Adverse Events, version 3.0. Data were analyzed using descriptive statistics. Overall survival data were immature. The local ethics committee approved this study. Table 1 .
Results

Between July
The dataset was locked for analysis on April 15, 2017. At a median follow-up of 19 weeks (range, 10e39), 30 patients (75%) were alive, and 24 patients (60%) were continuing treatment. The median number of doses administered (nivo plus ipi and nivo alone) was 4 (range, 1e14). Five patients (13%) discontinued treatment due to any TRAEs, of whom 4 (10%) had grade 3 or higher TRAEs. Eleven patients (28%) discontinued treatment for any reason except TRAEs (1 patient was lost to follow-up, 3 patients had progressive disease, and 7 patients died due to disease progression or other medical conditions).
TRAEs of any grade and grade 3 or 4 occurred in 21 patients (53%) and 8 patients (20%), respectively. The most common TRAEs were fatigue, rash, pruritus, diarrhea, an increase in alanine aminotransferase and/or aspartate aminotransferase levels (10% each) ( Table 2 ).
The median time to onset of any TRAEs was 6 weeks (range, 1e20). The median time to resolution of any TRAEs from the onset was 3 weeks (range, 1-not resolved). Four TRAEs (14%) did not resolve by the time of the database lock (one grade 1 fatigue, one grade 3 alanine aminotransferase and/or aspartate aminotransferase increase, one grade 5 colitis, and one grade 5 diarrhea). Patterns of TRAEs by organ system are summarised in Table 3 .
Of the 21 patients who developed TRAEs, 11 patients (52%) were treated with systemic corticosteroids. One patient (5%) received mycophenolate mofetil, too. Three patients (14%) required hormone replacement or antithyroid treatments. Seven patients (33%) were hospitalized for the management of TRAEs. The median duration of hospitalization was 7 days (range, 4e19 days).
One patient (3%) was lost to follow-up after the second cycle of nivo plus ipi and reported to have died due to TRAEs of diarrhea and colitis despite management in the intensive care unit. The patient received supportive care and was not treated with corticosteroids or other immunosuppressive medications.
Discussion
In our study, 40 EAP patients who received at least one dose of nivo plus ipi enrolled to the safety analysis. In our study, any grade adverse events and grade 3-4 adverse events occurred in 53% and 20% of the patients, respectively. Only one patient died due to TRAEs (colitis and diarrhea) after the second dose of combination regimen. The most common TRAEs were fatigue, rash, pruritus, diarrhea, and alanine aminotransferase/aspartate aminotransferase elevation.
Although crucial clinical OS, PFS and ORR benefits were associated with single or dual checkpoint inhibition, a unique spectrum of side effects termed immune-related adverse events (irAEs) should be managed with special interest. Immune-related adverse events include mostly dermatologic and gastrointestinal system than endocrine, hepatic, and other less common inflammatory events such as pneumonitis, hypophysitis, neurological disorders and others respectively. 27, 28 Any grade 3 and 4 adverse events were largely immune-related with ipi and nivo. Grade 3 and 4 adverse events were reported up to 45% of patients treated with ipi and irAEs with ipi, occurring mainly in the skin and gastrointestinal tract, with 15%e22%. 12,29 Grade 3 and 4 adverse events were reported in from 5% up to 20% of patients treated with nivo alone for advanced stage malign melanoma. 14, 20, 25 The most common grade 3 and 4 adverse events with ipi and nivo monotherapies or combination regimen were diarrhea and colitis. 19 In phase II Checkmate 69 trial, grade 3 and 4 TRAEs were reported in 54% and 24% of patients treated with ipi plus nivo and ipi treatment arms, respectively. 23 Most common grade 3 and 4
TRAEs were colitis (17%), diarrhea (11%) and alanine aminotransferase and/or aspartate aminotransferase increase (11%) with combination regimen. Three deaths (3.1%) were attributed to the combination therapy according to the investigator assessment.
In phase III Checkmate 67 trial, grade 3 and 4 TRAEs were reported in 58.5%, 20.8% and 27.7% of patients with advanced melanoma treated with ipi plus nivo combination, nivo or ipi, respectively. 19, 25 The most common grade 3 and 4 TRAEs in the nivo plus ipi combination arm were diarrhea (9.3%), alanine aminotransferase and/or aspartate aminotransferase increase (8.3%) and colitis (7.7%). Treatment discontinuation were reported in the 36.4% of patients treated with the nivo plus ipi combination arm due to TRAEs, whereas treatment discontinuation was occurred only in 7.7% of the patients in the nivo arm and 14.8% of the patients the ipi arm due to TRAEs. Two deaths (0.6%) were attributed to the combination therapy. 25 Similar safety outcomes were reported from North American expanded access program of nivo plus ipi in advanced melanoma. TRAEs of any grade and grade 3 or 4 occurred in 91e94% and 50e59% of these patients, respectively. 30, 31 In our study, TRAEs of any grade and grade 3 or 4 occurred in 53% and 20%, respectively with a median 19 weeks follow up. In Checkmate 67 and 69 trials grade 3 and 4 TRAEs were reported in more than %50 of patients treated with nivo plus ipi combination but in our study grade 3 and 4 TRAEs were only %20. 23, 25 Only one patient death (2.5%) was attributed to the nivo plus ipi combination is consistent with the literature. TRAEs of any grade led to discontinuation in 13% of patients treated with nivo plus ipi combination regimen in our study is lower compared to Checkmate 67 trial where 36.4% of patients treated with the nivo plus ipi combination arm led to treatment discontinuation due to TRAEs. 24 Increased experience with the management of TRAEs of immunotherapies, short follow-up and !2 lines real-world setting may account for lower TRAE rates in our study. Retrospective nature of our study might have resulted in under-reporting as well. The most common TRAEs were fatigue, rash, pruritus, diarrhea, and increase in alanine aminotransferase and/or aspartate aminotransferase levels (10% each) which are consistent with the reported adverse events in the literature. Most of the TRAEs were reversible when managed with available guidelines. In our study, median times to onset and resolution of TRAEs were 6 and 3 weeks, respectively are consistent with the literature.
12,26,27
Conlusion
The combination of nivo plus ipi was safe and consistent with early reports in advanced melanoma patients who had relapsed after !1 line of systemic treatment in a real-world setting. Immune-related adverse events were manageable and generally reversible with corticosteroids. a Four patients developed more than one event by type. One patient deceased due to treatment-related gastrointestinal adverse events (diarrhea and colitis).
